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CD0C0E 3AKAOTBAQK CTPOMTEJUjCTBA CKBA2HHH 
OdJiacTL TexHiaioi 
Il3DdpeTeaae othochtch k dypeaaB, a aweHHo - k cnocody 

3aKaHHHBaHiiH CTpOHTeJIiCTBa CKBaSHHH. 

5 Haadooiee sopeKTHBHO HacTOHqee a30dpeTeHae uokt (3htb 

HcnojrL30BaHo b CKBasjifiax, memzx ropa30HTaju>HHfi t^hctok 
ctbojb, npodypeHHHH b upojctktmhom njncTe, a Tarae b any- 
naax, xoraa HesejnaTejiLHO yweHLinaTB aaaMeTp cKBaaaHH, h npa 
Haaurcaa yqacTKOB b aHTepBaiie ycTaHOBKB xsocTOBaica, cuioseH- 

10 ehx onad o cijeMe HTnpoBa hhhmz aopoaaMB, me mem necTo odsajm 

nopojm, KBB6PH03HH6 30HH H 30HH HDrjIOlUeHilH DpOMHBOTOOfl TO- 

kocte, oGotho nepenpHBaeMHe npoMesyTo^iHHMH KOJioHHaua Tpyd 
HOT KOJIOHEaMH - w JieTyiKaMa". 

Ilpe,rcnecTsynua2 ypoBeat tcxhskh 

15 IIpH 3aKaH^HBaHHH CTpOKTSJEBCTBa CKBaEHKH HSOfiXOJUDJO 3a- 

KpenHTi ee cTeHicy b HETepaajie npoayicTEBHoro miacra, tpo<3h 
npejioTBpaTJiTi DdsaJiBBaHae nopojni a t Kax cjie^cTBae 3Toro- 
yxyOTieHEe cocTynjiefiHa npo^yKixHU b cKBasaHy H3 apojyicTHBHO- 
ro njiacTa. JLhh 3to2 nejm b 30Ee npoEyKTBBHoro iuiacTa cKBa- 

20 S2HH yCTaHBBJIHBaDT XBOCTOBHK2 C $HJH>TpaMH. KpOMe TOTO, B 

aaTepBane ycTaHOBKH eboctobhkob c aaJiLTpaMa racro Bcipe^a- 
dtch 30HH ooaoaHemft, Taicne KaK Hajmae icaBepH, odsajroB no- 
poOTt BOTOnpoHMeana, noraomeHEe npouHBO^HoQ simKOcra, npz- 
MHKame k npo^yKTHBHCwy m&acTy He np ojqtktbbhiec yqacTKOB hjoh 

25 npepHBame ero Tarawa y^acTKaMB* B sthx cjiyHaax HeodxojuaMo 
Ha^esHO paaodmara jKasaKHue yqacTKa a 30HH ot dpo^kthbho- 
ro nmcTa. Bee aro TpedyeT dojnoirax uaTepaaj&HHX 3aTpaT a 
npmieEeHHH cuenaajiLHoro cjiosHoro odopyaoBaHaa. 

H33ecTHH Tpn npamiSDaajibEo oTJEnaxmaxca jipjr ot jysyra 

30 cnocoda ycTaaoBKH xboctobhkob c Sajc&TpaHE, npaweHnaMHe npa 
3aKatraiBaaaH cTpoiiTejiLCTBa cKBazBH: aogBecKa na aetaeHTHQia 
KaMHe, na kjthhmx a Ha onopaofi noBepxaocTa ("CnpaBOTOaic 
no KperuieHED HecpraHHX a rasosux ciCBaaaH", A.H.EyjiaTOB, 
I98I f c.137-146). 

35 Cyri> cnocoda ycTaHOBKE XBOCToaaKa c gpflJEbTpow na ne- 

MeHTHOM KauHe 3ajcjnmeTca b nojrLewe Tawii OHaKHoro pacTBopa 
Ha bcd hjiw xboctobhkb , yuepsaBaeMoro aa Becy 0ypajEbHHMH 
TpydaMH, yjianeHHE TaMDoaaaHoro pacTBopa, no^HHToro Bune 
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XBOCTOBKKa, D OTCOeOTHeHBH OypajTBHUX Tpjt5 OT XEOCTOBHKa 

TOJttKO nocae odpa30Baaaa b saTpyoaow npocTpaacTBe neMeiiTHo- 

TO K3MHH. 

IIOffBeCKa XBOCTOBBKOB C CHJIBTpaMB HE KfflHMX OCJHe CTBJW— 

5 . eica 70JO.SD b odcaaeoHou cTBOJie cKsasHHU, rae HeT H3Hoca 
BHyTpeaaea noBepxKocTK odcaaanx Tpyd, nyreu saKnansBanas 
xBooTOBHKa nBamKaua, pacntwioaeBBHua aa HapyMoS nosepxHO- 

CTB nOflBeCBHX yCtpoSCTB, KOTOpHe BXOflHT B KOJOBeBOB NieBKO— 

jiohhhb sasop. 

10 3tot cdocoo" BenpflaeHmi npn nana (MeHee 30 mm) KOJime- 

bhx 3aaopax, earn cnycK XBOCTOBwea conpasea c npopadOTKoa 
ocjrosaeaaoro ctbojb cKBaszau b pacxasBBaaneM XBOCTOBBKa, 

KOraa BHTTpeHHHH DOBepXBOCTB OdcaBBOB KOJIOBHH, B KOTOpofl 

njiaaapyeTca yciaaoBKa, west aeaonycTHMHB flaaoc. koito Bee 
15 XBOCTOBKKa o $zjh>tpom DpeBamaeT 1000 kH. 

DojtBecKy xboctobbkob aa ynope ocymecTawaor aa CTana- 
oHapaHx racTKax cKBasam, rae yae odpaaoBaHa OBopaaa no- 
BepxaociB, b KaiecTBe Koiopofi ocnoasyin: npoTOuca BHyrpa 
naipydKOB, nDBcoeBBaaeMUX a azaaeuy aoany npeawinea kojiob- 
20 eh- BepxHzfi aoaen panee cnymeaBoro xBOCTOBUKai soay nepe- 
xoia ot dojnaiero aaaMeTpa k MeaimeHy npa asyxpaaMepaofi npo- 
Meayro^HOfl KOJioBae, xoiopoa odcaseaa cKsasafla. 3tot cnocod 
npmeazM jam* npa ycJioBaax cnycaa XBOCTOBBKa ao aaaaaHofi 
rjiydaaH. Haa*e nojtBecaoe ycTpoftcTBO XBOCTOBBKa ae aoflaeT 
25 no ynopa a ae cpadoTaei. 

HeaocTaTKaMB yaasaaam cnocodos ycTaHosaa xboctobbkob 
c cnJH/rpaMn npa 3aKaaqaBaaaa cTpoHTejn-cTsa ckbbsbhh hbjw- 
BTCB-cyseaae npoxoaaoro ce^eaaa cKBaiaaH B3-sa Heodxoawo- 
cia nparieaeaBH DaaieaBflBTeaeS a noaBecBHX ycTpoScTB. koto- 
30 pue onycKaur Bayrpi, yse odcaxeaaoB cKuaraHH, HeodxowwocTi, 
npHHeaeaaH cjioibhx no KOHCTpyauaa pasieaaaaTeJiefi a nojtBec- 
mtx ycTpoflcTB, a Tawse oipaaEieaaocTi, Bpaaeaeaaa. odyuioB- 
aeaaaH bosmobbocth) dobbcckb xboctobbkob tojibko b odcasea- 
hom cTBOJie cKBaaaau UpoMe cnocoda ycTaBOBKB aa neueRSROM 

35 KaMHe) • „ 
KpoMe Toro, aeaocTaTKOM cnocoda noaBecKn xboctobbkob 

c toTpauB aa aeMeaTBOM aaaae BBBBeTca Heoflxwumocra 

tteiiearapoBaaaH xboctobekb, sto caasaao c 6oxwmx aaTpaTa- 
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ueweHTa a BpeaeEH Ha npoEe^eHiie padoT z osrmaaiie 3aTBep- 
AeBaHHfl aeMeHTHoro pacTBopa. Ilpa stom HeodxoaEMo ocyiaecT3- 

J1HTB DOCTOHHHyi) UpOMHBKJ CKBaKHHH DOCJie HeMeHTEpOBSHHH 

xBOCTOBHKa b Te%Hne Bcero Bpetaeaa osamaaaa 3aTBepjgeBaHHH 
5 qeKeHTHoro pacTBopa c oaaoBpewe hhhm BpameaaeM dypmn>ao2 
kojidhhh. IIpjzetom, padoTe no new eHTHpoBa hied xboctobhkob npa- 
cyup aBapaa, Tarae, HaapaMep, Kax: He bo3mokho ctb oTcoeflaHe- 

HEH K0JI0HHH dypHIELHHX Tpyd OT XBOCTOBHKa t BCJie^CTBHe npBMe- 

HeanH pestdoBHX pa3i»eOTHHTeJiefl; npopesaaae odcajiHHX Tpyd e 
10 3adypaBaaae HOBoro ctbojei apa pa3dypaBaaaa ocaaciKH a ys-HOB 

coeaaaeaafc ceraafi Tpyd a xpjnsx. 

KpoMe Toro, juih ehbojihghkh padOT no rjeiseBTHpoBaHHK) 

XBOCTOBHKa aeodxoaaMa cooTBeTCTEynnaa TexHHKa (neMeHrapo- 

so^iHHe arperaTH) a dparajw padoiax* 
15 Eme oehbm aeflocraTKOM 3Toro cnocoda asjraeTca HeBO3M0H- 

hocti» ero npraeHeHHH apa Hajnreaa 30H noraomeaaa b aarepBaJie 

yCTaHOBKH XBOCTOBHKa. 

H3BecTeH Taaae cnocod saKaHraBaHaa cTpoHTejn>cTBa craa- 
ebb (su , A, 1659626) f BmnraanuBfl b ceda asojpmHP 3oh oojiok- 
20 HeHafl dypeaaa, pacnojioEeHHux Bume npojjyKTHBHoro HJiacTa ao 
ero bckphthh, cnyca b cKBasaay kojiobbh odcaraHX Tpyd c 

$HJILTpDM-XBOCTOBHKOM H U6HTp&T0paMH , 3aiJQJIHeHHe $HJH>TpOB0C 

3ohh cKBasHHH BpeaaeHHO 3aKya opKBannaM KaTepaajiow a neweHTH- 
posaaae kojiohhh odca^HHX Tpyd apa reptieTa^oM paaseaafleHHa 

25 nojiocTH aajiiTpa -xbo ct OBHKa ot noaocTB aojioaHH nepeMH*ucofi f 
pa3pymaeM0fi noaae ee neMeaTapoBaaaa. 

3tot cnocod ae odecne^rcmaeT aaaeEBoro pasodmeaaa npo- 
jjyKTHBHoro DJiacTa ot nepeueaanuaxcH c bzm aenpo^yKTaBHHX 
yqacTKOB a BHrneJuexamax ot npoflyKTHBaoro njiacTa ae npoj^y kthb— 

30 hhx ropa3 obtob • BCJieacTBae aenojiaoro yjnaneaaa dypoBoro pa- 
cTBopa H3 aamroaaux a ropH3 ohth jit> hhx ynacTKOB CKBasaHH, b 
KOTopia npoacxoOTT ocaraeaae TBepaofl ga3H H3 dypoBoro pa- 
cTBopa apa ero ccapKyjiaiizz* 3to ycyrydjrceTca aenoJiHHM yaa- 
jieaaeM rJiaaacToS Kopra, a b aecTax y^ajieaaa ee nosHmaeTca 

35 onacHDCTB odBanaBaaaa nopos, too Tarace caasaeT Ka^ecTBo 

B30JPgBa DJHCTOB* 

KpoMe Toro, Ha yKa3aaaHx yracTKax cKBasHHH ae yaaeTca 
HajweaamaM odpa3ou uearpapoBaTB 3KcnjjyaTaiiH0HHyB KOJioaHy, 
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ocobeHHo b cjiadocneueHTHpoBaHincc noponax, ns-3a miaBJinBa- 
hhh neHTpaTopoB b 3T3 r nopojQr, hto npenKTCTsyeT no^meHxno 
paBHoaepHoro no TOjmmHe CTemcn neMeHTHoro Koama. 

E&e ojshhm HeaocraTKOM 3Toro cnocoda HBJUieTCH dJioKupo- 

5 Barae nacTH npoayKTHBHoro nmcra ueweHTHHM pacTBopoM, no- 
cryiianmaM b $mn>TpoBys) 30H7 CKBasHHH npn neMeHTBpoBaHnn ko- 
jiohhh pgcagHHX Tpyd, BCJxe^cTBBe BHuajjeKEH h HaKonjieHHH ape- 
ueHHo 3aKyuopHBaiomero uarepnajia b HHSHefl (*ohho2) qacTH ro- 
pjisoHrajiBHoro ctbojb opH 3fiaiH?ejB>H0lt ero npoTHseHflocxn a 

10 odpa 3 OBa huh nyciOT b BepxHefi tooth ctbojs; itoTopue saaojiHfl- 
iotch aeueHTHUM pacTBopow npn neaeroHpoBamn odcajiHHX ko- 
jiohh. 

Handojiee 6m3Kzui no TeXHinecKOfi cymsocTH k 3aHBmeM0- 
My HBJineTCH cnocod 3arasTOBaaJw cTpOHxejiBCTBa ckbohehh c 
15 ropn3 OOTajnsHHM yqacTKOM cTBOJia, npodypenHHM b npojiyKTHBHow 

DJiacTe, ( Baker Hughes, USA "Beker Hughes technology forum", 
Com, 6-11 f 1991, c. 23-25) 

Bicto^annHfi b cetia cnycK b CKBarany Ha kdjiohhc odcaama Tpyd 
XBOCTOBHKa c npe£BapnTejn>Ho d ep^opapoBa hhhm $jun>TpoM t pas 06- 
20 merae saicojioHHoro npocTpaHCTBa b 30He npojQTKTHBHoro njiacTa 
ot BHrnejiesamax z nepeueKagmsscH c hum HenpoflyKTHBHHx njiacTOB 
HapyKHHMH naicepauH b ueMe HTZpoBaHHe kojiohhh odcajmnx Tpyd 

BHEe XBOCTOBHKa C $Z££TpOM C DOMOdLE) HeMSHTHpOBO^IHOil My$TH, 

Ochobhhm HejiocTaTKOM 3Toro cnocoda HBJKerca TO, ^TO c 
25 noMomtH) naitepoB h aeMeHTapoBaHUH HajonaKepHoro icojitqeBoro 
npocTpaHCTBa He odecne^mBaeTca HaaeacHoe pasodmeHiie 3hkojioh- 
Eoro npocTpaHCTBa b 30He dpoj^kthbh oro nnacra ot BHmejresa- 
mnx a nepettes ampii cg c nm HenpoayKTHBHHX hjibctob, ocodeH- 
ho b nspexoaHHX 30Hax cTBOJia ckbkhhh c BepraxajiMoro Ha 
30 ropH30HTajn»Hoe HanpasaeHJie, BCJiejxcTBsie HenooiHoro 3awemeHZff 
dypoBoro pacTBopa neweETHHM. 

KpoMe Toro, naKepH H3-3a wajioft jvmsn He MoryT naaesHo 
nepeKpusaTB KBBepHosHHe 30HH, noma mc jmfletimie paswepn 
BpeBtnnaDT jxraeftHHe pa3MepH noBepxHocTH yMOTHeaafl naKepa. 
35 3to ycyrydflaeTCJi b cKBasEHax, bckphbdex cJEadocneMeHTapoBaH- 
HHe nopoOT» roe emcdt MecTo odBaau nopojm, ocodeHHo, nocJie 

npOMHBKH CKBaKHHH H JJ&JieHW C ee CTeHOK jcojnwaTamiDHHoS 
KOpKB. 
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B ocnoBy HacTOJ^ero 230dpeTeHna nojroseEa 3a^a^a co- 

3JiaHEfl CDOCOfia 3aiCaRHKBaEiaH CTpOJJTeJIBCTBa CKBaKHH, KOTOpHfi 

odecne^iHBaji <5h HajesHoe pasodmerae npojjyKTHBHoro DJiacTa 
ot BHmejiesamitx z npHMHKasmnx k Hewy HecpojjyKTiiBHHX y^acTKOB 
5 npn w*?im b hex 30H ocjiOEfleHUH dypeHza jnodoro scaa b npo- 

THSeHflOCTH. 

PaCKpHTHe H30(5peTSHHfl 

DocraBJieHHaH 3£«a^a ^ocTBraeTca Tew, hto b cnocofie 
3aicaH T m3aHEH cTpouTejmcTBa CKBaEHHu, BKJoamcmeM b cetin bckph- 

10 rae npojQTKTHBHoro n^acia, cnycK h ycTanoBKy b cKsaOTHe ko- 
jiohhk otfcaflHNX Tpyti h XBOCTOBHica c ©aaLTpoH c odecneneHEew 
m repweTH^Horo coejuiHeHHH ne^ay coc5oii,H pa3odmeHne Henpo- 
JCfETKBHHX 3PiaCTKOB OT npOJQTICTIIBHHX, COIUBCHO a30<Jpe?eHHB f 
cnycK b cKsasHfly kojsohhh odcajtHHX Tpy6 h xboctobekh c roun>T- 

15 pom ocynjecTBEHOT pasjxejEBHO, a hx repweTHHHoe coejtHHease 
ocymecTBJWKrr b cKBasnae, npn stqm no MeHBmeH uepe ojiHy E3 
Tpy<5 XBOCTOBHKa nepea ero cnycKOM b cKBasHHy npo$njiHpyx)T c 
odpa30Bafia©-i no MeHunefi Mepe asyx npojuojitHHX rocpp h unman- 
paTOCKHX kohiiob c pesBtianm, a nocJie cnycica xboctobuke b 

20 CKBasHHy npogEJiBHyB Tpydy pacmapHDT ;yia ycTaaoBKE xboctdbh- 
Ka b cKBassiHe n pa306weflEH HeupoEyKTiiBHHX miacTOB ot npo- 

JQTKTH3HHX. 

Epe^JiaraeMoe z3D(5peTeEHe noaBOJraeT 3a ctot ECKJEreeHEH 
npnueaeHEH jum ycTaaoBRH xboctohhkob o caairpaiaa KOHCTpyK- 

25 thbho - cjioehhx pa3se^HHHTejiefi n noEBecmzx ycTpo^cTB, a 
Taicse naKepoB jww pasodmeHM n^acTOB ynpocTHTL 3th padOTu 
b odecneTOTL tiojiee KajiexHoe pa3odmeHi!e HenpoayKTiiBHHX mia- 
ctob ot cposyKTHBHoro miacTa, a TaKEe nepeicpHTHe 30H ocjioe- 
Heaan (Kasepn, ofisaJiOB uopoOT, ruacTOB c aaoasajiLHo bhcokbm 

30 BHyrpisnjiacTOBtBi saBnemeL!, b oxo-ra 3 o-np oHBJie hiiM h Apyrnx) 
jiDdo'l nporaxeHHocra. Ilpn 3T0M HaHdoJmnHfl agdbeKT EDCTHraeTca 

B HaiUIOHHHX CKBaKHHai E B CKBaSHH&X C ropH3 DETEJIiHHM yHaCT- 

kom CTBOJia, a TaKse b Tex cjiy^anx, Korjm nporaseHHOCTB 
yiea3aHHHX iuiacroB z 3 oh ae no3BOJiaeT nepeKpusaTL ax naicepa- 
35 me, a ueaeHTHpoBaHHe ae odecne^aiBaeT aaaeEHoro pa30C5meaafl* 
Tspme Toro, ycTaHOBKa XBOCTOBHica c 6hjibtpqm c nowomBB 
npocjiuiBHHX Tpyd bo cpaBHeHHD c MBecTHHU cnocodofci, cor^Tac- 
• ho KOTopoimy 3Ta onepauEH ocymecTBafieTCH uyreM neweHTnpoBa- 
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H2H XBOCTOBHKa v D03B0JiaeT CHH3HTL pQCXOJI UeMeHTa. COK02TOTB 
EpSUH HB yCTEHOBKy, TaK K3K OTnaaaeT HeodXOOTMOCTI> B OEH- 

jiaHUH 3aTBepaeBafiB£ neaeHTHoro pacraopa u ncnojUGOBamiH 
juih 3Toro cnemiajiLHUx dparan pa6o^nx. 
5 B ojjhom H3 BapzaHTOB Bunojmefliia E30dpe?eHHJi uocjie 

BCKpHTHH UpO^yKTHBHOrO DJiaCTa B CKBSEHHy cnycKaDT XEOCTO- 
BEK C CHJCBTpOM U yCTaHS.BJIHBaDT ero B DpOJiyKTHBHOM HHaCTe 

uyreu npinsaTiH no neEH&eS Mepe oehoA npoSmiiHofl TpytiH npn 
ee pacnmpeHM k CTeaite CKBaxHHH, a 3aieu b cicsaCTHy cnycica- 
10 dt K0J10HH7 odcajiHHX Tpyd, HHHHHfi KOHeil KOTopoS repueTHHHo 

C0eOTHfl3DT C BepXHEM K0HUC&3 XBOCTOBHKa. 

IIpejuiaraeMH3 BapaaHT BHnojiHeHHH iraodpeTenra no3BOjreeT 
ycTaEaBJiHBaTL xboctobhk b HeodcaseHHOu cTBOJoe ckbskhkh, 6m- 
rojcapH ^ewy odeone^iHBaeTCtf HajiexHoe pa306mefiue npo^yKTZBHo- 
15 ro njiacTa or BHmejiezcauiHX aenpojQTKTHBHHX djbctob, npesorapa- 
maeTcfl cyKeHHe flvraMeTpa cKBamra n cHEsaeToa pacxon odcaji- 
hux Tpyti. 

B Apyrou BapaaHTe BmojiHeHza modpeTeHM b Ha^iojie b 
cKBSLEHHy cnycKaDT jlo npojorKTHBHoro anacTa h ycTaHaBJiHBaBT 
20 KOJioHHy odcajiHHx ipyd, a saTeM nocae bckphthh npo^yKTHBHorc 
anacTa b Hero nepe3 stj kqjidbbj cnycsam xboctobhk c 5hjebt- 
poM h npn pacmnpeHZH npo$am>Hofi TpydH ycra Ha bttfbato ero b 
cKBaxme, npH btom npo$Hjn>syx> Tpydy npazuMaBT k cTeHKe hue- 
Hero KOHna kojiohhh odcaamix Tpyd. odecne^HBaa ee repMeTire- 
25 Hoe coej^HHSHHe c xboctobbkom. 

TaKOfl BapsaHT BHnoJiHeHiia nosBOjmer Hen o jh>3 oBaTB naudo- 
jiee npocToS t bhtoakhB h flaflemaft cnocod ycTanoBRH xbdctobh- 
kob c $>BJE>TpaMH c noMomBs npo^juiBHUx Tpyd b Tex cjiynanx, 
Korjsa b npoaecce dypeHHH CKBamHH BCTpe^arocn njiacTu c aHO- 
30 uaJiBHO bhcoxhm BHyrpHDJiacTOBHM j^BJieraeM, KOTopae odHHHo 
nepeKpHsaOT npoMBKyTOHHHNua KOJioHHaMH odcanHHX Tpyd zjlh 
KOJioHHawH - "aeryroaHH". 

KpaTKoe ODHcaHEe nepTesefi 
Jipyrae neora h npeicaymecTBa HacTonmero iraodpeTeHHfl ctb- 
35 HyT noHOTHH H3 cjiej^ynnero seTajiBHoro onncaHHH npnaepoB ero 
smomeHBH h npanaraeiMX ^eprexefi, aa Koropux: 

apHT. I nsocSpaaaeT KOfdH^eKT odopyflOBaHHa MB cnycna h 

VCTaHOBKH XBOCTOBHKa C ^3JILTpM B CRBaHHHe; 
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£cr.2 - ceneHEe II— II Ha irnr.I; 

OCT* 3-4 - yCTSHOBxCy XBOCTOBHKa C QEJO.TP0M B CKBSSHH6 ; 
GET, 5-S - BapHHHT yCTSHOHKil XBOCTOBUKa C OHJEbTDOU B 
CKBaSHHe. 

5 J^wii BapaaHT ocymecTBaeaaa £30dpeTeHiiK 

Cnocod aaicaHTOBaHBg CTpoHTejn>CTBa cKBaszHH 3amnrqaeT- 
ch b pa3nejiBH0M cnycKe b cKBaKEHy n repMeiOTROM coeaEHemE 
BHyrpa ee kdjiohhh odcaaHHX Tpyd is xBOCTOBEKa c cmuibtpom. 
Ho MeHBisefl Mepe ow 23 Tpyd ZBocTOBiuca nepea cnycKOM b 
10 cKBaKHHy npo$2JiHpyi3T c 0<5pa30BaHHeM no Memnefl wepe asyx 
npojioiZLHSx roqpp b muiHE^pH^ecKHx KomxoB c pes&6aMiu Dpo- 

JQTKT2BHH& BJiaCT 3aT6M BCKpHBaJDT, CDyCKciDT B EerO XB OCTOBER 

c i-EJEbTpoK, no one ^ero npo$HJH>HVB Tpydy paompOTT juh 
ycTOHOBKH xb Octobers b craanEHe 2 pa30dmeHEa HenponyKTHB- 

15 HHX DJOaCTDB OT UpOflyKTEBHHX. 

B C00TB6TCTBH2 C OJtHBM A3 BapHHHTOB BHD0JLH6EEH CDOCOda 
OOCJie BCKpHTEE npOJCTKTEBHOrO DJiaCTa B CKBaKEHy cnycKajDT 
XBDCTOBEK C CQBJLfcTpOM H YCTSHaBJUIBaJOT erO B npOflyKTEBHOM 

ruiacTe nyreM npmaTHH no weHLinefl uepe ojihoB npocnurbflofi Tpy- 
20 dn npa ee pacnmpemm k cteHxe ckbskbhh. 3aieM b cKBasHHy 

cnycKaDT KoaoHay odcaamx Tpyd, roraroin KOHen ROTopofi repje- 

TOTHD COeHEHOTT C BepXflHM K0HH0M XBOCTOBZKa. 

B cooTBeTCTBHE c ^pyrzM BapEaETosa mnojmeEZK H3odpe- 
Tefficm BKBHSuie b cKBasHHy ao npojQTKTHBHoro ruiacTa cnycKauT 
25 e ycTaEaBJiSBanT KOJiomy odcaamx Tpyd. 3aT6M nocjie bckuhtee 
npo^yKTHBHoro rmacia b aero ^tepes 3Ty KOJioHHy cnycKaDT xboc- 
tobhk c SaniTpoM 2 npH pacmnpesHH npodbzjaHOfl TpydH yoTaaaB- 
jizBajoT ero b cKBasiiHe* DpoczjiBHyz) Tpydy npa btom upbkhmqdt 
k cTeHKe HHXHero KOHoa kojiohhh odcajiHHX Tpyd, odecneraBaa 
30 ee repdeTinHoe coexEtHerae c xboctobekcm. 

Cnocod ocymecTBUfflDT c noMomra ycTpottcTBa, BKJOHanuero 

B CefiH KOJIOHHy dVDH^LHHX Tpyd I ($ET.l) f KOJIOHHy odcajiHHX 
Tpyd 2 (OHT.3) , XBOCTOBHK 3 C CepOOpHpOBaHHHM CHJCbTpOM 4, 

coeOTHaeMHS c kojiohhoS dypanBHHX Tpyd I c domoiuled nepexojuffi- 
35 m 5 h nepeBOSHHKa 6. IlepexoaHEK 5 (ajieMeHT, coej^mmm 
TpydH c pasHHME ^BaweTpaMH) xweeT nepeuinKy b BEae cejwa 7 
a mpoBoro KJranasa 8 (qht.3) , pasjiejunonprD bojioctb xboctobh- 
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KS 3 C CH^LTpOM 4 K KOUDKHH odcajiHHx Tpyd 2. IfepeBOflHHK 6 
(sht.I) cHadneH KJianaEOM 9, nepeKpHBasHEM kh Ha* 10, cood- 

T^ffWrit D0JI0CTL KOJIOHHH dypHJLBHHX Tpyd I CO CKBaSHHOit II E 

cjiyrartFrt juih 3anojiHeHEfl dojiocth kojiohhh dypiuiBHEX Tpyd I 
5 cKBasnHHofi SriTiKOCTBP Hps cnycxe KOMnoHearoB ycTpoiicTBa b 
cKBasHHy II, Ilo Meraneil Mepe ozKa Tpyd 12 XBocTOBHKa 3 
BHDOJifleHa npo<pzjtbHo2 c no weatmefl Mepe zsym. dpo,eojilhhme 
rofpawa 13 (6ar.2) f pacnojioEeHHELSn CEMMeTpirrao oTHOCHreJEr- 
ho neHTpajrBHoa och rpy6u 12 , h mamgypgHe ckhmh xosnaMH c 
10 pe3B(5aMH (Ha roar* I He noKa3aHn). TocpH 13 npo$mttHHX Tpyd 
12 32H0JiHeHH repMeTH3Bpjnamefl nacTofl 14. & Rome csucbTpa 4 
ycTaHoajieH neHTpaiop 15, ogeoperaranimft neHTpapOBaHse &lzilt- 

pa 4 OTHOCOTe^LHO CTeHKH CKBaSEHH II. 

B cjry^ae npoxoajieHZH cKBasHflH II ^ep93 HeDpojgyKTHBHHe 

15 yracTKH b ee ropn3 o htsjibhoS ^acra mm ptoom c sthmh jreacT- 
Kaiai khk DOKa3aHo Ha 9HT*I t 3 f 4 f nepggopaaHOHHue OTBepcTHH 16 
$zjiBTpa 4 3aKpuBa©T 3arjjymKaME 17 H3 xhmotsckh pa3pymaeM0- 
ro Marepaajia, HanpuMep, uarHM. HpogajaHHe Tpydn 12 pacno- 
jiaraiDT Ha cooTBeTCT^yBnmx y^acTKax XBOCTOBHKa 3 c ghlhmpom 4 

20 &m pa3odmeHM dpojctkthbhoS tooth nposyKMBHoro HJBCTa 18 
or HeopoATKTBBHOft, a TaicEe juca coejutHeanH XBOCTOBHKa 3 c 
kojiohhoS otfcajiHHX ?pyd 2. 

B ycTpoficTBO bxoott TaKse pasBaraieBaTejii 19 (oht.5) f 
HcnojzB3yeMuS jleh EHnpaBJieran roccp 13 DpogaziE&HHX Tpyd 12 

25 nocjie ex pacnrapeaM. 

Cnocod ooymecTBJmr)T cj&xrzwm odpasoM. B npraecce dy- 
pemm cKBasHHH II (cbar.I), oepex BCKpuTzeu npojorKTHBHoro 
njiacTa 18 1 H3BecTHHMH npaeMaMH ■ H30JH:_qyDT Bee HecoBMecrrnMHe 
no ycjiOBHHM bypeHHH njracTH, pacnojioseHHHe Bume npoj^rKTHB- 

30 Horo 18, a nocJie bckdhteh nocjieaHero h hpokhbkh cTBOJia 
cxcBasnHu II b nee cnycKas>T Ha kojiohhb dypmn>Hnx Tpyd I 
xboctobhk 3 c npeaEapHTeJiLEO nepfiopapoBaEHHM fiMMpoM 4, 
coeggHeHHaa c K0JI0HH02 dypaJEbHHX ipyc5 I c uomoiiild nepexos- 
HEKa 5, npo&2Jn>HHx Tpyd 12 h nepsBoaEEKa 6. IlepcbopauzoHHHe 

35 OTBepcTHH 16 qpmmrpa 4 3aicpHTH zavxywpj.m 17. 

nocJie aocMseHHH %xxbTvo& 4 sadoji craasaHH II 3 hojio- 

CM npO^HJIBEHX Tpyd 12 3aKa^K0S DpOUHBO<IH02. S3SK0CTH co- 

sjcairr aaBJieras, HeodxojxnMoe zjik EHnpaBJieHHfl hdohojibhhx 
roop 13 h npasaTHH CTenoK Tpyd 12 k cTSHKe CKBasHHH II 
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(qht*3) t o6ecneHHBaH coBwecrao c repweTJOHpTEmeH nacxoli 14 
repjeTaw® H30jkuhd Hanpo^yKTHBina v^ctkob npojiyKTHBHoro 
naacTa IB. 

3aTew K0JI0HH7 <Jyp3vi£HK3c TpyC I (?ar.I) swecTe c nepe- 

5 BOJXHBKOM 6 OTBHiTCIBaDT OT BepXHEX npOC3L3BHHX Tpy<5 12 K IlOfl- 
HHMaOT 313 CKBSKHHH II, UpHCOejlHHHDT K KSS pa3BaHHje3aTeJI& 

19 (car.5) h cHOBa cujczasrr b cKBaHHHy II ao Bxoaa b Bepx- 
bee) ^acTL npo$HJn»Hnx Tpyfi 12 (far, 3). Bpama* KOJiosny tiypnzir- 
hhx Tpy6 I BaecTe c paa br ame BaTeaaj IS, doombo^cot oKOHqa- 

10 TejiBBoe BHnpa&JneEEe roSp 13 h naoTHoe npiasarae cTeHOK npo- 
$ffjrhffHX Tpytf 12 k CTeHKau cKBaggm I. npa 9tqm rep«eTH3HpyE>- 
mas nacTa 14 ($ht.2) otJecne^niBaeT HaaesEyB repMeTEraamro 
saTpytaoro npocipaHCTBa cKBa&zHH II. 

Jajiee KDJioHHy 6jpsun>BHx rrpytf I c pa33ajuneBaTeJieM 19 

15 (get.5) nojiHHMasjT na cKBaszas II h cnycKaET b aee kojiohh7 
odcajiHHX TpyG 2 (9m?. 3) ao sxojia ee HzsHero Koaua BHyrpL 
BepxHHX npoqpajiBHHX Tp7(5 12 c 0(5pa30BaHaeu 3asopa 20 uemy 

3THM KOHEOM, CejWOM 7 0 CTeHKHMB BepXHHX UpOOZJI&HHX Tpy6 12. 

3aTea b CKBaxray II cdpacHBaDT mapoBofi mianaH 8, KOTopHft 

20 cajinTca b cejyio 7, pa30dman BHyTpeHme dojiocth xboctobhkh 3 
a odcanHoli kojiohhh 2. Dpoesbojiht 3anaw neweHTHoro pac?BO- 
pa TOpea KOJioHHy odcajiHHX Tpytf 2, nocjue nero onycKaiDT ee 
HZKHzfl EDBen Jto ynopa b cyseaiie b nepexoflRKKe 5 (cpnr.4) , 
H t nocJie 3aTBdpseBaR2A aeueHTHoro paeraopa, pastfypmarjT 06- 

25 pa30BaBnyDCH BHyTpz kojiohhh odcaxaux Tpyfi 2 ueweHTHyD npo6- 
Ky (He noKa3aHa) t mapoBofi KJianaH 8 h ceamo 7. 

B cxnyiae ycraaoBOT b 4mn»Tpe 4 BpeweHHHX 3ai\nyraeK 17 
((pir.I) nooiieaHJse pa3pymaDT 3axa^iicoa b aero pacHeTHoii nop- 
hhh kucjioth ($nr.4). 3aTeu npoH3Boa*T ocsoerae ckbshzhh II. 

30 B xex cjiyroax, Koraa npoayKTHBHafl rmacT 18 BCKpHBaDT 

nocJie cnycica kojiohhh odcajiHizx tpy<5 2 (Hanpmsep, npowesyTO^i- 
Hoft zjm 3KcnjiyaTanHOHflofi) , to xboctobhk 3 y c TaHaBJiHsaBT 
uyreM npBHaraH ctbhok Bepxsnx npofconBHHX Tpytf 12 k sayT- 
peHRBM cTeHKaM HHSHero Koaua kojiohhh odcajiHHX Tpyd 2(gsr.6). 

35 Jueh 3Toro c y^eTOM Beca XBocTOBHKa 3 z cmn>Tpa 4 pacneT- 
hhm n3rrew onpesejiaK>r HeocJxojwMyD OTHHy sepxaax npooanLHUx 
Tpyd 12, c noMomwo kotophx dynyr nx ycTanaBMBaTL. Ha KOHae 
qjHJiiTpa 4 xpenHT QamuaK 21 (cdht.5) c cejmoM 22 dob maposoii 
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Kjiauan 23 2 orpaExrcnrejieM 24, npsaoTspainanmnH nepewemeHne 
KJianaaa 23 B odparHou HanpaBJieHBH. EHTepaajn kojiohhh odcaja- 

HEX Tpy6 2 f 3 KOTODOM aOJKHH yCTaHaBJIHBaTL DpOOEJIfcHHe Tpy- 

<5h 12, KaJoidpyOT pa cnmpBTe Jiew (Ha csr. He noKa3aH). 3aTew 
5 k KOJioHfie dypoLHHX Tpyd I DpacoeEaHHBT pa3B aji LqeBaTejiB 
18, coejOHfieHHHli c mmnHapH^ecKOii toctbb 25 BepxHeii npoga^- 
HoS TpydH 12 XBOcTOBHKa 3 c eomoqbd jieBOii pe33>dH 26, cnyc- 

KaDT CKOMDOHOBaEHHfl TaKZM O0pa3OM EHCTpyMSHT B CKBaSHHy II 

(q)ht.5) h ppo M HBapr ee, noone Hero cdpacuBaOT oapoBofi mia- 
10 naH 23, nepeKpHBsm npn otom oTBepcrae b cewe 22, b 3ana^- 

KOfl DDOKHBO^IHOa KBHKOCTH B I10JIOCTH XBOCTOBZKa 3 H SlKILTpa 4 

co3saBT b hex aaBnerae, Heodxojumoe jwk onpeccoBra Bcefi 

KOMnOHOBKH, DOfl flefiCTBHeM KOTOpOrO O^HOBpeMeHHO BHnpaBOTOT- 

ch ro$pu 13 Bcex npocMBHHX Tpyd 12, KOTopue 6wm BKJoreeHH 
15 b KOtmoHOBKy odopyjoBaHHH. 3 pesynBiaTe 3Toro cTeHm Bepx- 

hzx npogsun>HHX Tpyd 12 hjiotko npBsmaaDTCH k cxeaKe HHsaero 

KOHna kojiohhh odcaUHHX Tpyd 2 (our. 6). 

3 cJiysae brmfibessi b KOwnaHDBKy npocbHJEbHHX Tpyd 12 jwh 

pa3odmeHHfl Henpo^yKTHBHUX miacTOB ($ht.3) sjih BHnojmefflw 
20 Bcero cMBTpa 4 H3 npoauEbHHX Tpyd 12, KaK B0ica3aK0 Ha ga- 

iypax 5 fl 6, to cTeHKH a rax Tpyd 12 Tafcse djiotho npHXHMajoT— 

Cfl K CTeHKe CKBaKHHH n# 

HaTKseHBeM a nocaaicoft hhc TpyM e bts upoBeprar ycToifaH- 
boct* ycraHOBKH xBOCTOBHKa 3 c ©HJtbTpoM 4 Ha oceBoe ci/ieme- 

25 me. 3aTeu BpamsHBeM kojiohhh dypMMHX Tpyd I c pa3Ba^me- 
BaTeJieM 19 snpaBO BHBHOTHBaDT nocJtejaHHfl hs uHjmHJipOTecKoro 
Komia 25 BepxHe2 npo^oiHOfi TpydH 12. OnHOBpeweHHo HHmne 
BajEmymHe sjieMeHTH 27 paaBajimeBaTeJis IS, nojufflManci BBepx, 
pa3B2UimoBHBaH)T pesidy 26 uaraH^pOTecKoro kohub 25, ysejm- 

30 sasaa ero BHyrpeaHzS EEaweTp. 3aTeM HHCTpyueHT ooaajDT bhh3 
c ojiHDBpeueHHofi npowHBKoa h BpamemeM ero snpaBO, b pe3ya*- 
Taie Hero npoHCXOEET ^jn»HeSmee pasBajimoBHBaKHe wvwxpz- 
necrax kohuob 25 h sepxHHX npo$HJiiHHX Tpyd 12 hhshhmh saJiB- 
II y Km ntm MeMeHTaMH 27 n BepxflHMa 28, meninm dojn>nmfl Jiaa- 

35 weTp, ^ew ifflsaiie. 

HO OKOOTaHEK pa3BaJTM0BHBaHHH npO<i)EJEbHHX Tpyd 12 ZX 

miecTe c KOJioHHOft odoajiHHX Tpyd 2 onpeccoBHBaOT Ha rep^e- 

TOTHOCTB C03J»HHeU B HHX I©BMHJW. DpH OTCyTCTBHE repMeTOT- 
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hocth pasBaJimoBHBaHge hdbtophet, 

3 cjipiafix BKJnreea&fi b KOMnoHOBKy XBOCTOBHKa 3 mm 
fmn>Tpa 4 nonojiEHTejcbflHX dpo^h^lhhx Tpy<5 12 ($nr.3) hot 
BHnojifleHHfl Bcero ?Hjn>Tpa 4 H3 npo$ani>HHX Tpyd 12 (±sr.5,6) , 

5 nepoopaiiHOHHHe otbsdcteh 16 3aKpuBax)T zaTjymxaiw 17 23 
xmmecKZ paapymaeMoro waTepaajia, KOTopne nocjie aaBepnieHEH 
padoT do ycraHOBKe XBocTOBZKa 3 c ohjiltpom 4 pa3pjnnaBT 3a- 
KaHKo2 cooTBeTCTByimero xmapeareHira* 
npoMumneHHaa npzMeHimocTL 

10 npe^naraeMHfi ciiocod dosbojkgt HaaeEHo pa30dmaTi> npo- 

jsjktzbbhUL BJiacT ot smnejiesaioEX HenpojcrKTHBHax osacTOB, a 
Taxxe ot npmsHRaimzx k neMy a nepeMesasmuxcH c hum ^pyrax 

He UpO JCTKTSBHHX y^CTKOB CKB&SHHH (583 HTHpOBa HHH $HXE>T- 

pa-XBocTOBHKa. Dpn stom yupomaeicji TexHOJioras ycTanoBKs 

15 XBOCT0BEK0B C ?ZILE>TpaMII H CHHEaCTCH 33TpaTH 3a CTOT HCJUDO- 
qefiZH KOHCTpyKTHBHO-CJIOSHHX pa3*eOTHHTeiie2 2 DQgBeCHHX 

ycTpoficTB, npE/aeEfleimx npn ycTaHOBKe xboctobhkob, a TaKse 
neMG HTHpoBaHHH hx, KOTopo&sy conyTCTsyCT aBapM h saxpara 
BpeweHE aa ossjiaHae 3aTBepseBaH£H neweHTHoro pacTBopa. 
20 KpoMe Toro 9 npejuiaraeMHfl cnocod no3BOJiaeT pacmnpnTB 

odJiacTB ero nprneHeHBH, Tax KaK oh laose? dm* acnojn»30BaH 
ksk b odcaseHHOM, tan e b HeodcaseaHota CTBOJie cKBasnHK, He- 

3aBHCHM0 OT BgUUTOM 3 OH BOrJIOmCHHH BpOMHBO^IHOii gnflKOCTJS, 

BOjionpOH BJie HHfi , e npaKTH^ecxii deo cymecTBeHHoro yueHHueHKH 
25 ggamerpa cKBaxHHH. 
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SOPHIA H30EPBIEHMH 

1. Cnocod 3£ucairaiBaHHH cTpoHTejacTsa cKBaKZHH, bkjej- 
qarauB3 3 ceda BCKparne npoayaTHBHoro naacTa (18), cnycn h 
ycTaHOBKy b cKsaaaHe (II) kojiohhh odcaaaux Tpyd (2) a xbo- 

5 cTOBiuta (3) c cfcajttTpoM (4) c odecneieHaeM ex repMeTtniHoro 
coeaaaeBBH uew coCok, a pa30dmeaae HenpoayKTHBHHx yiacT- 
kob ot nDoayxTUBKHX, oiaiuDHJfica Teta, *rro 
cnycK b cKBasHHy (II) kojidhkh oCcswhhx Tpyd (2) b xboctobe- 
Ka (3) c fHBBTpoM (4) ocyiecTBttHBT paaaeatHO, a ax repwe- 

10 TB^iHoe coeaaaeHae ocyaecrBrom b cKBasrae (II), npz"9T0M 
no MeaBmeil nepe oaay as Tpyd (12) xboctobhks (3) nepea ero 
cnycKOM b cKBaKHHy (II) npo^HJffipyOT c o6pa30BameM no weHL- 
mea Mepe nsyx npo«ojn»HHi ro$p (13) a naaaaapireecKBx koh- 
qoB (25) c pe3iC5aMH (26), a nocjie cnycita XBOCTOBaaa (3) b 

15 cKBasiiHy (II) npofeuoHyn Tpydy (12) pacnmpjroT aaa ycTaaoB- 
kh XBocTOBZKa (3) b cKBasBHe (II) a paaDdmeaaa HenpOjyKTHB- 
hhx nxacTOB ot npoayKTHBKHX. 

2. Cnocod no n.I. otjij uiiiHi ca ieM, ito 
nocjie bckphths npoayKTBBHoro naacTa (18) b CKBasHHy (II) 

20 onycKaDT xboctobbr (3) c sbjibtpom (4) h ycTaHaBJEBaioT ero 
b npoayKTHBHOM naacTe (18) nyreu npaaaTB* no MeaBtnefl Mepe 
oheoe npoaauaaofi TpydH (12) npa ee pacmapeHaa k CTeaae 
cKBasBHH (II), a saTeia b cKBasaHy (II) cnycKamT aoaoHHy od- 
caasna Tpyd (2), aasHaa aoaea aoTopoa repaeTiwHo coeaaaanT 

25 C BepXHBM KOHHOM XBOCTOBBKa (3), 

3. cnocod no n.I, oTJm^ax>maiica Tew, tpo 
BBaqaae b cKBaaaHy (II) cnywcauT ao npoayKTZBHoro raacia 
(18) a ycTaaaBaaBaDT KoaoHay odcaaHHX Tpyd (2) , a saTea noc- 
jie bckdhtbh npoayaTBBHoro naacTa (18) b Hero iepes 3Ty 

30 KoaoHOT cnycaaro xboctobbk (3) c Sbbbtpom (4) a npa pacm*- 
peaaa nDOd&aJttHoa Tpydu (12) ycTaaaBaaBanT ero b cKBara- 
H e (II)", npa stom npocpaatayD Tpydy (12) npzazMaiDT k cTeHae 
Hasaero Koaoa KoaoHHH odcaaaax Tpyd (2), odecnenaBaa ee 
repaeTBTOoe coeaaHeaae c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-11 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 



WO 95/03476 



PCT/RU93/00173 



-7- 

Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 1 5, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1], In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 1 7 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLA1MS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (11), where before liner (3) is lowered into well (1 1), at least one of pipes (1 2) of 
hner (3) is shaped to foim at least two longimdinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). J 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 



WO 95/03476 PCT/RU93/00173 

2/5 

[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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